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CHEMISTRY. 

The Society this year received the follow- 
ing Letters from the Rev. William 
Mason, of Afton near Rotheram, gi- 
ving an account of a method of gene- 
rating Yeaft. To afcertain this curious 
h&, experiments were made, as hereafter 
mentioned : which fully fucceeding. 
Thanks were given to Mr. Mason for 
the communication, and a bounty of 
Twenty Pounds to his fervant Joseph 
Senvor, to whom the difcovery was 
lirft owing. 

S I R, 

LAST fpring I requefted a friend to in- 
quire of you fome particulars concern- 
ing the premium which the Society had 
offered on the produdtion of Yeaft, of which 
you obligingly gave him full information. 
3 As 
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As I found November was the month in 
which the matter was to be decided, I de- 
ferred troubling you any more till I had 
caufed an experiment to be repeatedly tried j 
which a domeftic of mine, who brews 
for me, had at that time firft made, 

I had juft before, with his affiftance, 
impregnated wort with fixed air, or rather 
a decodion of malt in water, according 
to Dr. Henry's ingenious method, men- 
tioned in the Memoirs of the Philofo- 
phical Society of Manchefter, and by the 
Yeaft thereby obtained produced good bread. 
This led him, unknown to me, to try 
whether the experiment would not fucceed 
full as well without fixed airj which he 
found it did. He accordingly brought me 
a fmall veffel with a full head of Yeaft 
upon it, afTuring me with fome degree of 
exultation, that neither oil of vitriol with 
chalk, nor any portion of old Yeaft, had 
been employed on the occafion. This greatly 
furprifed me i and I then defired he would 
proceed with the experiment in his own 

way. 
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way, and endeavour to increafe the quai^tity 
already made, by what additional decoftion 
of malt and water he might think proper; 
infilling only that nothing but malt, water, 
and heat, ihould be employed for the pur- 
pofe. He did fo, and in a few days in- 
creafed the original quantity till it became 
fufficient to work a hogfliead of fmall-beer, 
which produced ten pounds weight of per- 
fedl Yeaft ; and this, being foon after put 
on a vat for a hogfhead of ale, was found 
to be augmented to forty- two pounds. 

The difcovery therefore is fimply this : 
** that Yeaft is not (as has, I believe, been 
** hitherto thought) fome peculiar and 
** unknown fubftance, neceflary to be added 
'* to wort in order to put it into a fermenting 
" ftate J but that malt boiled in water will 
*' generate it (as the chemifts fay) per fe^ 
" if the following circumftances be attended 
*' to. 

** I ft. That the procefs be begun with a 
** fmall quantity of the decoftion. 

" 2dly, 
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** adiy. That it be kept in an equal degfe^ 
'* of heat. And, 

** 3dly, That, when the fermentation is 
** begun, it fhould be affifted and augmerited 
" with frefh decodions of the fame liquor." 

The proportions and method which my 
lervant has found generally to fucceed, I 
will now give you, as taken from his own 
words, in the form of a recipe. 

Procure three earthen or wooden veflels 
of different fizes and apertures, one capable 
of holding two quarts, the other three or 
four, and the third five or fix : boil a 
quarter of a peck of malt for about . eight 
or tdn minutes in three pints of water j and 
when a quart is poured off from the grains, 
let it ftand in a cool place, till not quite 
cold, but retaining that degree of heat 
which the brewers ufually find to be proper 
when they begin to work their liquor. 
Then remove the veflel into fome warm 
fituation near a fire, where the thermometer 

ftands 
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^ands between 70 and 80 degrees (Fahren- 
heit), and there let it remain till the fermen- 
tation begins, which will be plainly per- 
ceived within thirty hours ; add then two 
quarts more of a like decodion of malt, 
when cool, as the firft was j and mix the 
whole in the larger-lized veflel, and ftir it 
well in, which mufl be repeated in the 
ufual way, as it rifes in a common vat : 
then add a ftill greater quantity of the fame 
decodlion, to be worked in the largefl veflel, 
which will produce Yeaft enough for a 
brewing of forty gallons. 

As I cannot conveniently fend my fervant 
to town on this occafion to produce the 
Yeaft himfelf, and have alfo fome doubt 
whether the limplicity of the procefs will 
not make it difregarded, I have thought 
it-feeft to communicate the difcovery pre- 
vioufly to you, who, as my friend told me* 
appeared to be interefted in its fiiccefs; 
hoping you may be induced to try fo eafy 
an experiment, and to acquaint me with 
L the 
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the refult of it, before you commmunlcatd 
it to the Society. With my brewer it has 
never failed, except when the failure was 
to be accounted for from an inequality of 
temperature of the air, where the experi- 
ments were made : it feems therefore to 
me, that in the hands of a good practical 
brewer, accommodated with a place where 
his little vat will fland in a conftant degree 
of proper heat, it will generally fueceed, 
efpecially in the brewing feafons. 

I am. Sir, 

Your obliged humble fervant, 

WiLMAH Mason- 

Tork, 
Off. 14//&, 1789. 

Mr. More. 

P. S. It may be proper to add that ftiy 
fervant is of opinion, that a proper quantity 
of hops boiled in the liquor makes the fer- 
mentation proceed better ; but as it may, 
and has a<a:ually fueceeded without fuch 

addition. 
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addition, I would willingly wifh them to 
be omitted, to prevent the bread baked with 
it from tafting bitter. Experience only can 
decide this j and farther experience is ftill 
wanted, to make a perfedt recipe for the 
operation. 



SIR, 

I MEANT my former letter as a private 
one to you, merely to induce you to 
make the fimple experiment therein men- 
tioned } however, as you think It contains 
a difcovery of fufficlent confequence to be 
communicated to the Society, I have no 
objeftlon to your doing it. They will have 
before thfem a plain faft, which may be 
cxprefled in one fhort definition j that 
**. Yeaft, ufed for the purpofes of brewing 
** malt liquor, and in making bread, is a 
** vlfcid frothy fubftance, which arifes on 
** the furface of a fimple decoftion of malt 
" in water, when in a ftate of fermentation ; 

L e " and 
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** and which fubftance, after it has been 
** fo generated, may, by additional quan- 
*' tities of the fame liquor gradually fup- 
** plied, be increafed ad injmitum." This 
definition, duly attended to, will put the 
Committee on their guard in adjudging the 
premium to any perfon who, by adding 
any known or unknown article to wort, 
oifers it as a fubflitute for old Yeaft taken 
from a former brewing, becaufe they will 
be taught that new original Yeaft may be 
obtained from wort itfelf without any fuch 
fubflitute. 

With refped to the doubt you exprefled 
in your obliging anfwer to my lafl, I can 
with truth affure, that in all the primary 
decoftions made hitherto for the purpofe, 
coarfe earthern and glazed pots have been 
ufed, till a quantity of Yeaft fufficient to 
work a brewing of beer was produced : 
after which, the procefs was carried on in a 
large wooden vat j and therefore, when I 
ufed in my lafl: the epithet nvooden as well as 

earthern. 
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earthern, it was merely becaufe I thought 
the former kind of veflels lefs liable to ac- 
cidents. 

Certain it is, that in two experiments 
lately made here in York, one by myfelf, 
the other by my friend Dr. Burgh, a gen- 
tleman much more converfant in chemical 
matters than myfelf, new earthern veffels 
bought out of the ihops were employed. 

He produced excellent bread from the 
Yeaft which his decodion'Tiad generated, 
without any addition of hops : a fmall quan- 
tity of hops were boiled in mine ; which, 
without much affedting the tafte of the bread 
baked with it, left about four gallons of table 
beer, now in a fmall cafk ; which, though 
not fine, from having been brewed little more 
than a fortnight, is greatly preferable to the 
wretched bitter beverage fold by our com- 
mon brewers, from whofe vats a Yeaft is 
produced, equally unpalatable for the pur- 
pofe of baking, and perhaps equally un- 
wholfome both for baking and brewing. 

L 3 I am 
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I am much obliged to you for the atten" 
tion which you promife to pay to the expe* 
riment j but I cannot help wifhing that you 
had at your elbow one of our old houfewives 
in one of our obfcure Yorkfliiredales, ufed, 
as they are, to very fmall brewings, who, 
after two or three little blunders, would 
foon bring it to a certainty. 

I am. Sir, 
Your much -obliged, and 

very obedient humble fervant, 

William Mason. 

Tork, 
Oil. 2^th, 1789, 

Mr. More. 



Dear Sir, 

I should have anfwered your obliging 
letter, which informed me that the ex- 
periment had fucceeded before the Com- 

mitteei 



CHEMISTRY. 15.!' 

mittee, had I not waited to give you an 
account of another which I was then 
making, in hopps of fimphfying the procefe 
ftill farther. 

This was by fubftltuting a fimple infu-^ 
fion of malt inflead of a decoSiion, and 
draining the liquor through a fieve, inftead 
of leaking it off gradually. Yeaft was ap- 
parently generated by this means, and by 
the fecond additional infufion confiderably 
increafed ; but when beat in, did not rife 
again. I confider this experiment therefore 
as abortive ; yet I choofe to mention it to 
you, as, by knowing what methods fail, 
as well as thofe which fucceed, procefles 
of this kind can only be brought to a cer- 
tainly. 

I have much fatisfadlion in learning that 
the Gentlemen of the Committee (to whom 
I beg my belt compliments) have thought 
my feryant deferving of the reward you 
mention. His name is Jofeph Senyor, of 
L 4 Aflon, 
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Afton, in the Weft Riding of Yorkfliire. 
I hope however, before the time when the 
premiums are given, we may be able, by z 
repetition of experiments, to bring the 
matter to fo great a degree of certainty, as 
to eftabliih a rule or recipe for generating 
Yeaft in the beil manner : for hitherto we 
only know how it may it be done, not 
how it may beft be done j to promote 
which, I flatter myfelf, you. Sir, will con- 
tribute your afliftance, and continue the 
correfpondence which you have fo obli-. 
gingly carried on with me on the fubjedt. 

Jam, Sir, with great efteem« 
Your moft obedient fervant, 
Wjlliam Mason, 

X>ec. ibihy J 789* 
Mr. MoRf , 



Dear 



CMEMISTIty. 1^3 



Dear Sir, 

ACCORDING to my promife, I write 
to inform you of the refult of fome 
more experiments which have been made 
here, under my direftion, relative to Yeaft j 
and the rather, becaufe they were made by 
means of a very fimplc apparatus, which I 
think will be found very convenient on 
Ihip-board, and alfo in cottages, &c. It is 
merely a wooden box, of about twelve pr 
fourteen inches fquare, open on one fide, in 
which a veflel containing the wort is placed; 
and then the box is fet with the open fide 
clofe to a wall, heated by a fire on the other 
fide, when the thermometer indicates the 
wall to be about 80* : fo that I imagine the 
back of a chimney in a ihip, or behind an 
oven or kitchen-fire in a cottage, would be 
found very convenient for the procefs j as 
the veffel might be there furrounded with 
a fmall atmofphere of air, fufficiently warm 
3 at 
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at the firft, and capable of bbing continued 
at the fame equable temperature for a fuf* 
ficient time. 

/L box of this kind, in which the followT 
ipg experiments were made, was placed on 
a drefler in my kitchen, more than eighteen 
feet from the kitchen-fire, but againft a 
thin wall, which divides the kitchen frona 
the fervants hall, juft behind the fire-place 
of that room ; and the open fide of the box 
turned to the heated wall, the veffels them- 
felves uncovered. If you recolledt the 
trouble you fo obligingly took in heating 
your office, you will think this method, 
iince difcovered, of performing the fame 
experiment, of confiderable utility. 

Experiment ijl. — Three vefl'els were fet 
at the fame time in the warm box, con- 
taining a quart of liquor each, and of equal 
llrength with refpecl to malt: one was a 
decodlion without hops, another with hops, 
the other a fimple infufion of malt : in about 

twenty- 
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|wenty-fourhoursthe hopped decoftlon pro? 
(duced a fine head of Yeaft ; the other de- 
codtion fermented as well, but was twenty- 
four hours later; the fimple infufion was 
near thirty-fix hours later, and the Yeaft 
appeared dark and ill-coloured, fo that my 
houfekeeper thought it fpoiled ; but this 
bad appearance was merely owing to its not 
having been boiled and cleared, for it ma4e 
very light breakfaft rolls. 

This experiment, you will perceive, was 
made to try whether hops (as my fervant 
imagined) were necefl'ary j and it certainly 
proves that they accelerate the fermenta- 
tion ; but it proves alfo, that neither hops 
nor boiling are eflential to the procefs. 

Experiment zd. — Four vefTels from a 
common brewing of ale were placed in a box 
of longer dimenfions ; one contained two 
quarts ; a fecond, one ; a third, a pint ; a 
fourth, half a pint : they all fhewed figns 
cf fermentation at the fame time, viz. in 

about 
2 
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about twenty-four hours ; but that in the 
mug or pot holding a pint appeared the 
ftrongeft, which my fervant thought was 
owing to the fmaller diameter of the vefiel, 
which was fmaller in proportion to the half- 
pint; but as it flood more- centrally to the 
heat of the fire behind, I am perfuaded the 
excefs of fermentation proceeded from that 
caufe. This proves that the quantity you 
begin the procefs with is not very material : 
though two quarts feem to be moft conve- 
nient for the i^urpofe of baking. 

Efiperiment 3^/ was inftituted merely to 
find whether an addition of fugar would ac- 
celerate the fermentation ; for which pur- 
pofe, two quarts of hopped liquor were tried 
in feparate veflels, a quart in each : and the 
refult was, that the decodtion, in which two 
large fpoonfuls of coarfe fugar were ftirred 
in, did not ferment in the leaft, though 
continued in the warm box five days and 
nights J the other fermented in about thirty- 
fix hours. The realbn of this later fer- 
mentation 
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mentation than of that in the former expe- 
riments, was, that the liquor ufed was from 
a brewing of fmall-beer. Hence we may 
conclude, that a decodtion of the ftrength of 
ale, if riot of ftrong beer, is the beft to 
begin with. 

I cannot myfelf think of any other ex- 
periments that may tend to elucidate the 
matter further ; but if you pleafe to pro- 
pofe any, I can with much eafe make them, 
efpecially at this brewing feafon (though 
thefe I have already made are of a month's 
{landing), and fh'all with great pleafure fend 
you the refult. Believe me to be, with true 
cileem. 

Dear Sir, 

Your faithful and obedient fervant, 

William Mason, 

Ajion, near Rotheraniy 
March zoth, 1790. 
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Account of Experiments on the GENE- 
RATION of YEAST, made under the 
InJpeBion of the Committee of Chemifiryt 
in the month of November, 1 789. 

FOUR quarts of ground malt were put 
into a new ftone ware veflel, and 
mafhed with about an equal quantity of 
hot water in the ufual manner for brewing. 
When the mafli had flood about an hour^ 
the wort was drawn off, and three quarts 
of boiling water poured on the grains : 
when this had flood a due time, the liquor 
was fuffered to run off, and the whole 
liquor boiled half an hour j being then fet 
to cool, was poured clear from the fediment,- 
and then put in a room where the heat was 
regularly kept up to fummer heat, or near 
80° of Fahrenheit's thermometer. It flood 
in this degree of heat till fome figns of 
fermentation appeared on the furface ^ 
which came on in about three days. 

Another brewing was then made as above 
defcribed ; and, when of a due heat, flirred 

into 
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into the former liquor. In about twenty- 
four hours fome Yeaft^ appeared, and an- 
other brewing was then made ; and, when 
of a due heat, mixed with the two former 
ones, and well beat in, the heat being flill 
kept up to the degree above mentioned : in 
about two days more, five ounces of excel- 
lent Yeaft were coUedted from the furface 
of the liquor. 

Some of this Yeaft being mixed with a 
due proportion of flour, water, and fait, 
anfwered all the purpofes intended for bread j 
and might certainly have been equally well 
applied to brewing, in the common method. 
In fine, being pure and good Yeaft, it will 
anfwer all the intentions of that ufeful 
article. 



